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Histologically senile elastosis is an alteration
of the dermis occurring in the papillary layer
and in the superficial reticular layer. It is asso-
ciated not so much with age as with prolonged
exposure of the skin to sunlight (1). In the early
stages it consists of fibers and later of amorphous
material which takes the hematoxylin in hematox-
ylin and eosin stained paraffin sections, and
appears to be changed collagen. Using elastic-
tissue stains the altered areas of dermis appear to
be made up of an increased number of elastic
fibers. Therefore, it has been debated whether
this elastotic material is changed collagen or
changed elastin.
Previous work on senile elastosis using the
electron microscope was performed by Tunbridge
et at. (2) who used macerated tissue shadowed
with chromium. They found altered collagen
fibrils in their preparations and surmised that it
was the altered collagen in senile elastosis that
gave the staining reaction similar to that of
elastic fibers. Lansing (3) used thin sections of
osmium fixed skin and reported that the elastotic
degenerated material was indistinguishable from
elastin. The present work indicates that the
senile elastotic material is changed elastin and
demonstrates this change using ultra thin sec-
tions.
MATERIALS AND METHODS
Samples of skin were taken from 19 individuals
between 4 and 79 years of age. Twelve were from
clinic and 7 from post-mortem patients. Using a
2 or 4 mm. skin punch, a specimen was taken from
the face and one from the buttock of each clinic
patient and from tbe upper quadrant of the
abdomen and the center of the back of the neck of
each post-mortem patient. From each specimen
small blocks were cut; one set to include the papil-
lary layer and the other the reticular layer of the
dermis. They were fixed in Palade's buffered
osmium tetroxide (4) for 2 hours, dehydrated in a
graded series of alcohols, infiltrated with 1:5
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methyl:butyl methacrylate over a period of at
least 12 hours, embedded in methacrylate and
sectioned on a Porter-Blum microtome for exami-
nation in the RCA EMU 3B and 3F electron micro-
scopes. Adjacent thick sections of the methac-
rylate-embedded tissue were stained with azure
A by the following procedure: 1) Xylol 3/ hour,
2) Hydrate in a graded series of ethyl alcohol 100,
95, 80, 60%, water, 3) Stain for 30 minutes with
0.5% azure A in Mcllvaine-Lillie citrate buffer at
pH 6, diluted 1:25 with water (5), 4) Rinse in
water, air dry, clear in xylol and mount. A few
specimens were fixed in 10% buffered formalin for
electron microscopy. In each instance, approxi-
mately half of the specimen was fixed in 10%
buffered formalin for paraffin embedding, section-
ing at 8 microns and staining by hematoxylin
and ensin.
RESULTS
Normal Elastic Fibers
Figures 1 through 5 were taken from the un-
exposed skin sites of the abdomen and buttock.
These illustrate the ultrastructural age variation
in normal elastic fibers. Figure 1 is a typical
elastic fiber from a 6-year-old boy. It has poor
contrast and contains a few poorly defined
longitudinal fibrils that are somewhat denser
than the background matrix and have a tendency
to be located peripherally. The outer surface of
the fiber is slightly denser than the matrix.
Figure 2 is from a 21-year-old man. Here the
longitudinal fibrils are more distinct. They are
peripherally located and many of them are in
cross section. The surface of the fiber again is
coated by a denser material which in higher
magnification is finely segmented or granular.
This surface coating is characteristic of most of
the elastic fibers. Figure 3 is from a 61-year-old
man and shows the extreme of the normal varia-
tion in the density of matrix and in the promi-
nence of the internal longitudinal fibrils. This
latter type of fiber was seen only in individuals
over forty years of age in whom the elastic
fibers vary from those with an electron translu-
cent matrix and poorly visible internal struc-
tures to those pictured in figures 3 and 4. Figure
4 is that of a specimen from a 74-year-old man
and shows well the peripheral localization of the
FIG. 1. Normal elastic fibers. Papillary layer, abdomen, 6-year-old W. M., acute leukemia. Autopsy.
X 7200.
Fm. 2. Normal elastic fibers. Skin, abdomen, 21-year-old W. M., tetralogy of Fallot. Autopsy.
X 7200.
Fio. 3. Normal elastic fibers. Note prominence of fibrils and density of matrix. Papillary layer, but-
tock, 61-year-old W. M., mycosis fungoides. Clinic. X 7200.
FIG. 4. Normal elastic fibers. Note peripheral arrangement of fibrils. Reticular layer, buttock, 75-
year-old W. F., mycosis fungoides. Clinic. )< 7200.
. .Fm. 5. Probably normal elastic fibers which appear exploded. Thismay be an artifact. Papillary
layer, buttock, 56-year-old W. M., psoriasis. Clinic. X 7200.
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FIGS. 6—10. Dermis, face, 75-year-old W. F., mycosis fungoides. Clinic. X 7200
FIG. 6. Elastotic degeneration. Note the large size of the fibrils in the otherwise normal-appearing
portions of tile elastic fiber. There is a transition within the same fiber to more advanced degeneration
with an increase in density of the matrix which begins to appear very finely granular.
FIG. 7. Fibrous form of elastotic degeneration. The matrix, less dense than Figure 6, may indicate
swelling.
FIG. 8. Further increase in size and disorganization of fibrils within the elastic fiber
FIG. 9. Amorphous form of elastotie degeneration. Note the irregular vacuoles with relatively dense
borders and the areas of very dense material.
FIG. 10. Advanced amorphous change
FIG. 11. Elastic fiber with early elastotie degeneration, upper left, and fiber with moderately ad-
vanced change, right. Reticular layer, face, 54-year-old W. M., psoriasis. Clinic. X 7200.
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Fios. 12—17. Reticular layer, face, 56-year-old W. M., psoriasis. Clinic
FIG: 12. Elastic fibers with early elastotic degenerative change. X 7200
FIG. 13. Elastotic degeneration, fibrils prominent, marked increase in density of matrix. X 7200
Fie. 14. More advanced degeneration with disruption of fibrils in dense matrix. X 5000
Fie. 15. Advanced elastotic degeneration. Fiber disrupted with dissolution of matrix about particu-
late material. X 5000.
FIG. 16. Advanced elastotic degeneration. X 7200
Fjo. 17. Advanced elastotic degeneration with dissolution of matrix about particulate material.
X 7200.
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SENILE ELASTOSIS 13
denser elastic fibrils present in most instances.
Figure 5 demonstrates the swollen, sometimes
even an exploded appearance, of the elastic
fiber which is encountered. This may be an arti-
fact.
Eta.stotic Degeneration
Elastotic degeneration as determined by the
light microscope appears to progress from a
fibrous to an amorphous form as follows: The
elastic fibers in the upper layers of the dermis
become cosinophilic. They increase in number
relative to the collagen and the impression is
given that this is a result of the disappearance of
collagen. As the condition progresses, the elastic
fibers lose cosinophilia and stain with the hcma-
toxylin. An internal fibrillar structure may
appear which is basophilic, staining blue with
azure A, in thick methacrylate sections. The
fibers swell or fuse together, lose internal fibrillar
structure, take hematoxylin poorly, and become
almost completely amorphous, although evi-
dence of a fiber origin usually remains.
At the ultrastructural level, the clastotic
Fias. 18—21. Reticular layer, face, 54-year-old W. M., psoriasis. Clinic
Fm. 18. Normal elastic fiber upper left with fiber showing early clastotic degeneration below. Note
dissolution of matrix about fibrils. X 4600.
Fm. 19. Elastotic degenerated fiber in cross and tangential section from same section as figure 18.
Again note clear areas abont fibrils. X 8700.
Fm. 20. Elastotic degenerated fibers with dense particles, and vaeuoles with relatively dense borders.
X 7200.
FIG. 21. Elastotic degenerated fiber with further disruption of architecture. X 7200
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degenerative change also progresses from the
fibrous to the amorphous. Figures 6 and 12 show
clearly recognizable elastic fibers, together with
the transition to the early elastotic degenerated
fiber. This change is seen as an increase in den-
sity and width of the elastic fihrils and an accom-
panying increase in the density of the fiber
matrix Figure 10 demonstrates an example of
one of the most amorphous forms of elastotic
degeneration that was encountered.
Figures 6 through 10 were taken from the
skin of the face of a 75-year-old woman. Figures
6 through 8 show elastotic degenerated fibers in
the upper rcticular portion of the dermis and
figures 9 and 10 amorphous elastotie degenerated
material in the papillary layer of the skin. In
figure 7 the matrix has a ground-glass appearance.
In figure 8 the matrix has separated into fine,
dense granules and a material of little electron
density; the elastic fibrils are disorganized.
In figure 9 there is a marked swelling with vacuol-
ization of the fiber and a disappearance of
fibrils. A region of higher density is present
about the vacuoles as if they were formed by dis-
solution of the dense elastic fibril substance.
There are also pools of dense material within
the fiber which may be derived from the dense
fibrils. Figure 10 is a further progress of the
amorphous elastotic degenerative change seen
in figure 9.
Figures 11—21 illustrate some variations in
the elastotic process from its early appearance to
the severely deranged fiber seen terminally.
Figures 12—17 arc from the face of a 56-year-old
man. In figures 15—17 there appears to be a dis-
solution of matrix about dense granules in fibers
showing advanced degeneration. Figures 1 8—21
arc from the back of the neck of a 79-year-old
man and also show dissolution of matrix. In
figures 18 and 19 however, the dissolution is
appearing at a relatively early stage in the senile
elastotic change, and about the fibrils rather
than within them. In figures 20 and 21, two
processes arc evident, one a dissolution surround-
ing dense fragments in the fiber, and the other
large vaeuoles with dense borders suggestive of
fibrils about the margins. This picture is sug-
gestive that collagen fibrils can transform into
an amorphous material indistinguishable from
elastin and fuse with the elastic fiber. Note left
and upper margins of fiber. Papillary layer, but-
FIG: 22. Pbagocytosis of elastotic degenerated tock, 54-year-old W. M., psoriasis. Clinic. X
material. Papillary layer, face, 64-year-old W. M., 13,600.
psoriasis. Clinic. X 7200. FIG. 24. Another example of suggested merging
Fio. 23. Normal elastic fiber with collagen of normal elastin and collagen. X 17,200.
FIG. 25. Longitudinal section of a normal elastic fiber with fusion of fibrils to the outer surface. There
is no definite periodicity. Reticular layer, buttock, 54-year-old W. M., mycosis fungoides. Clinic. X
6800.
FIG. 26. Normal elastic fiber. The morphology of the cortical region again is suggestive of a change
from collagen to elastin. Papillary layer, buttock, 49-year-old W. F. Clinic. X 7400.
FIG. 27. Elastotic degeneration. Note fibril at arrow. X 9000. Below is enlargement of indicated fibril
with periodicity of 200A. X 30,000. Papillary layer, face, 57-year-old W. M., psoriasis. Clinic.
FIG. 28. Elastotic degeneration. Note fibrillar structure at arrow. X 12,300. Below is enlargement of
indicated fibril with periodicity of 370A. X 22,000. Papillary layer, face, 56-year-old W. M., psoriasis.
Clinic.
formation from vacuolization of disrupted fibril- The Relationship Between Collagen and Elastic
lar material as previously described. Fibers and Collagen and Elastotic Degeneration
Figure 22 illustrates phagocytosis of elastotic
material in the papillary layer of the face of a
64-year-old man with psoriasis. This was the
only case in which this was observed.
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Figures 23 and 24 picture how an amorphous
change in collagen fibrils could take place, with
fusion with the elastic fiber to become indis-
tinguishable from it. Figure 25 is a longitudinal
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section of a normal elastic fiber showing the
fusion of fibrils with the outer surface. In this
instance a collagenous nature of the fibrils is
debatable. Figure 26 is suggestive of a morpho-
logic change of collagen to elastin.
Although there is some indication that col-
lagen can be incorporated into the clastotic
degenerated material, positive evidence for this
has not been obtained. In figures 27 and 28 a
transversely striated fibril with a periodicity of
200 A and 370 A respectively is seen within the
matrix of the elastotic degenerated fiber. These
periodicities are not that of mature collagen
which is in the order of 640 A.
DISCUSSION
The results derived from the electron micro-
scope observations of senile elastosis show trans-
formation of elastic fibers into elastotic degener-
ated fibers. This transformation is by no means
stereotyped. In the present material the sequence
of events most often seen was an increase in
density and breadth of elastic fibrils, increase in
density of the fiber matrix, disorganization of
fibrils, a granular change in the matrix with
vacuolization in the disrupted dense fibril mate-
rial and finally a complete disruption of architec-
ture. The end result is a large reticulate mass of
finely granular material sometimes containing
larger granules of varying density or pools of
dense granular material, possibly remnants of
the fibrils.
There are apparently many variations on this
pattern. The vacuolization of the dense fibril
material may not take place but it may lose
density and fuse with surrounding matrix; the
matrix may dissolve about the dense fibril
material to a variable extent or the fibril material
may condense and break up into relatively
large granules with subsequent dissolution of
the surrounding matrix. Sometimes the latter
processes occur early in the senile degenerative
change as pictured in figures 18 and 19. Regard-
less of the course followed, however, the amor-
phous end states are similar.
Histoehemically there is an accumulation or
uncovering of an intensely basophilic material,
which is electron dense, in association with the
elastotic fibrils. Later this disappears leaving a
poorly basophilie amorphous material.
In the normal elastic fiber there is some sug-
gestion morphologically that collagen can trans-
form into elastin, although chemically such a
change would appear to be highly unlikely
(6, 7, 8).
There is probably a complex relationship of
collagen to elastotie degeneration. Though the
amount of collagen diminishes in the senile
elastotic areas there was no clear evidence that it
participates directly in the formation of the
elastotic degenerated material.
There was no correlation of the changes ob-
served in the elastic fibers with any of the dis-
eases the patient may have had.
Arwyn Charles published electron micrographs
of what he considered normal elastic fibers (9).
However, in C, D and F of his figure 1 are fibers
showing elastotic degeneration and A and B of
figure 1 most probably show elastotic degenera-
tion considering the size and density of the fibrils.
A, B and F were from the face of a 45-year-old
woman and C and D from above the ear of a 48-
year-old man, exposed areas where the elastotic
degenerative change would be expected to
occur.
SUMMARY
Using the electron microscope, the elastotic
degenerated material in senile elastosis was
found to be derived from elastic fibers. There
was no definite evidence that a change in collagen
could also result in elastotie degenerated mate-
rial. Observations on normal elastic fibers inci-
dental to the problem of senile elastosis
indicated that the possibility of a normal
collagen-elastin transformation should not be
dismissed.
REFERENCES
1. LOEWENTHAL, L. J. A. AND PJENAAR, A. S.:
Elastosis and cutaneous irradiation injuries.
S. Afr. Med. J., 34: 1076, 1960.
2. TUNBEIDGE, R. E., TATTEE5ALL, R. N., HALL,
D. A., A5TBUEY, W. T. AND REED, R.: The
fibrous structure of normal and abnormal
human skin. Clin. Sci., 2: 315, 1952.
3. LANSING, A. I.: Ageing of elastic tissue and
the systemic effects of elastasc. In: CIBA
Foundation Colloquia on Ageing, 1: 88—103,
G. E. Wolstenhome (ed.). London, J. and
A. Churchill, Ltd., 1954.
4. PALADE, 0. E.: A study of fixation for electron
microscopy. J. Exp. Mcd., 95: 285, 1952.5. Ln4ux, R. D.: Histopathologic Technique and
Practical Histochemistry, p. 450. New York,
The Blakiston Company, Inc., 1954.
SENILE ELASTOSIS 17
6. PARTRIDGE, S. M.: Elastin-like structures from
collagen. In: Recent Advances in Gelatin
and Glue Research, p. 255—256. C. Stainsby,(ed.). New York and London, Pergamon
Press, 1958.
7. JACKsON, D. S.: Chemistry of the fibrous
elements of connective tissue. In: Con-
nectivej Tissue, Thrombosis and Atheroscle-
rosis, p. 67—76. I. H. Page (ed.). New York,
Academic Press, 1959.
8. FELSHER, Z.: Observations on senile elastosis.
J. Invest. Derm., 37: 163, 1961.
9. CrwuiFis, A.: Human elastic fibers. Electron
microscopic appearance of the elastic fibers
of human skin in thin section. Brit. J. Derm.,
73: 57, 1961.
